For intransitive verbs in languages with a choice of perfective auxiliaries, o¤-line acceptability judgments conform to a semantically based Auxiliary Selection Hierarchy (ASH) (Sorace 2000 (Sorace , 2004 . According to the ASH, inherently telic verbs regularly selecting auxiliary BE appear to be core exemplars of unaccusative syntax, while atelic verbs of agentive activity regularly selecting HAVE are core exemplars of unergative syntax. Noncore verbs that are inherently neither telic nor agentive allow either auxiliary to degrees depending on context and on distance from telic and agentive poles. ASH e¤ects have not yet been investigated in real-time language processing. This paper demonstrates ASH e¤ects on processing of Italian auxiliaries essere 'be' and avere 'have' in on-line comprehension and production. For native speakers reading Italian sentences, total reading times display the ASH e¤ect: a stronger advantage for correct over incorrect auxiliaries with aspectually prototypical core verbs than with peripheral exemplars. In word production, the ASH e¤ect appears when visually presented auxiliaries prime production of participles corresponding to infinitive stimuli. The pattern of results conforms to linguistic markedness and suggests how the ASH may be reflected in the real-time processing of auxiliaries.
Introduction
While judgments of linguistic acceptability are the primary empirical data for much of syntactic theory, the psychological instantiations of syntactic facts are often left to investigation of quite di¤erent aspects of human language ability, those involved in comprehension and production. With the advent of more rigorous methods of investigation of acceptability judgments, however, (Bard et al. 1996; Cowart 1997; Schuetze 1996) , experimental syntax has begun to bring the two approaches together. One phenomenon that is well supported by rigorous studies on acceptability judgments is gradience in the choice of perfective auxiliaries to accompany intransitive verbs (Keller and Sorace 2003; Legendre 2006; Legendre and Sorace 2003) . This paper asks whether gradience is reflected in speakers' production and comprehension of the same verbs. Our findings indicate that the linguistic and psycholinguistic facts are well aligned.
Linguistic accounts of split intransitivity
The term ''split intransitivity'' refers to the existence of two types of intransitive verbs, di¤erentiated by a number of syntactic characteristics that have been extensively described in the linguistic literature. The bestknown is the choice of auxiliaries in the compound tenses of Romance languages: members of one set of intransitives co-occur with the ''E'' auxiliary, the equivalent of English be, as in the French example (1a) below, while members of the other set co-occur with the ''A'' auxiliary, the equivalent of English have (1b).
(1) a. Elle est arrivée.
she is arrived 'She has arrived' b. Ils ont travaillé.
they have worked 'They have worked'
The distinction appears, albeit in a less clear-cut way, in other constructions, too. In Italian, for example, certain intransitive verbs pattern with transitives, as in (2) below, where intransitive verbs like arrive (2a) and transitives (2b) can be used with the clitic ne in Italian, though other intransitives like work (2c) cannot. 1 (2) a. Di studenti stranieri, ne sono arrivati tanti. of students foreign of-them are arrived many 'Many foreign students have arrived' b. Di bicchieri, ne hanno rotto tanti, i bambini. of glasses of-them have broken many, the children 'The children have broken many glasses' c. *Di operai stranieri, ne hanno lavorato tanti. of workers foreign of-them have worked many 'Many foreign workers have worked'
In non-Romance languages like English, the resultative construction, which is acceptable with passive transitive verbs (3a), subdivides intransitives. Barred with many intransitives whose translations would use A auxiliaries (3b), the resultative can appear with certain intransitives whose Italian translations would use E auxiliaries (3c). 2 (3) a. The toast was burnt black.
b. *The clown laughed hoarse. c. The lake froze solid.
Linguistic accounts of these phenomena have evolved over the last 30 years from models that privilege either the syntax or the lexical-semantics of verbs to models that focus on the interaction between them. The seminal proposal known as the Unaccusative Hypothesis (Burzio 1986; Perlmutter 1978; Rosen 1984) splits intransitive verbs into two subsetsunaccusatives and unergatives -which have distinct syntactic and semantic properties. Intransitive verbs as a class have single arguments. Because the single argument of unaccusative verbs shares many syntactic properties with direct objects of transitive verbs (compare (2a) with (2b), (3a) with (3b)), the hypothesis treats the argument as an underlying direct object. In contrast, the single argument of unergative verbs shares syntactic behavior with the subject of transitive verbs and is treated as a subject at all levels of representation. The syntactic distinction is related to certain semantic characteristics of these verbs: as we might expect from the object-subject distinction, ''patienthood'' tends to correlate with unaccusativity and ''agentivity'' (having a subject which is truly an agent) with unergativity (Dowty 1991; Perlmutter 1978) . The alignment between syntactic and semantic properties is, however, not consistent (Rosen 1984) : some verbs with similar semantics have di¤erent syntactic behavior across languages (for example, blush is unaccusative in Italian and unergative in Dutch), and some verbs would be classified as both unaccusative and unergative by the same diagnostic within a single language (for example Italian fiorire 'blossom' can take either the E auxiliary, essere, or the A auxiliary, avere).
These cases have inspired two kinds of elaborations of the Unaccusative Hypothesis. Some accounts are purely semantic (Bentley 2006; Bentley and Eythó rsson 2003; Dowty 1991 ; Van Valin 1990) , denying any role to syntactic factors in the determination of unaccusative-unergative di¤erences. Others describe the interaction of syntactic and semantic aspects of split intransitivity. The general conclusion here is that although most syntactic diagnostics of split intransitivity tend to distinguish semantically coherent subsets of verbs (Levin and Rappaport Hovav 1995) , some syntactic characterization of these verbs is necessary to account for phenomena not easily reducible to purely semantic explanations, such as the similarity between unaccusatives and passives illustrated above. Exactly how lexical semantic or aspectual representations underlying individual verbs are mapped onto the syntactic facts also needs explaining.
Three main proposals for the syntactic/semantic relationship have been advanced. One, known as the ''projectionist'' approach (Legendre and Sorace 2003; Rappaport Hovav 1996, 2005; Sorace 2004 ), maintains that the lexical semantic properties of a verb deterministically specify the classification of its arguments as objects or subjects, and that this in turn produces the syntactic behavior associated with unaccusativity or unergativity Keyser 1986, 1993; Levin and Rappaport Hovav 1992 , 1995 . For English at least, Levin and Rappaport Hovav (1995) propose a small number of linking rules which map lexical semantic components of verb meaning (such as [immediate cause], [directed change] and [existence] ) onto positions at the argument structure level of syntactic representation. Inconsistencies of syntactic behavior across verbs in a semantic set are attributed to the verbs' slightly di¤erent meanings, which support di¤erent lexical semantic representations, each with its own regular argument structure realization.
A second proposal is broadly ''constructionist'' (Arad 1998; Borer 1994 Borer , 1998 McClure 1995; van Hout 1996 van Hout , 2000 . It regards unaccusativity and unergativity as clusters of properties derived from the syntactic configurations in which verbs appear, which in turn determine their aspectual interpretation, that is, their interpretation in terms of categories of actions and states which subclassify the verbs in many languages. Thus, in contrast to the projectionist view, the lexical entry of intransitive verbs does not specify whether the argument is a subject or an object. Instead any verb is free to enter into more than one syntactic configuration and consequently to receive multiple aspectual interpretations.
A third proposal (Cennamo and Sorace 2006; Keller and Sorace 2003; Sorace 1993a Sorace , 1993b Sorace , 1995a Sorace , 1995b Sorace , 2000 Sorace , 2004 identifies the critical semantic components as belonging to the set of features that determine verb aspect. Sorace and her collaborators propose that aspectual di¤erences underlie an Auxiliary Selection Hierarchy (or ''ASH'') for monadic verbs, 3 illustrated in Table 1 . As the rightmost column of the table shows, the extremes of the ASH consist of maximally distinct ''core unaccusative'' and ''core unergative'' verbs, while there is a gradation to intermediate ''peripheral unaccusative'' and ''peripheral unergatives'' from those poles. The terms ''core'' and ''peripheral'' do not refer to gradients of unaccusativity/unergativity of verbs -since these are syntactic configurations that cannot have intermediate states -but rather to their di¤erential likelihood of allowing multiple syntactic behavior. In this view, the primary distinction separating the unaccusatives from the unergatives is aspectual telicity (goal-directedness), with only core unaccusative verbs possessing that feature inherently and therefore being more likely to show consistent telic uses than peripheral verbs. Thus, verbs of change of location, most of which are inherently telic, display more consistent unaccusative behavior than most verbs denoting change of state, which do not entail any end-point. Where Italian change of state verbs are telic (nascere 'be born' and morire 'die'), they prefer essere more categorically than those denoting indefinite change (crescere 'grow'). 4 Stative verbs, which are incompatible with the notion of change and so have no goal or end-point, are the least consistently unaccusative in their behavior. A secondary distinction, agentivity (having a genuinely volitional subject), separates core unergatives (e.g., lavorare 'work') from peripheral unergatives (e.g., circolare 'circulate') with the latter denoting non-agentive, non-volitional processes. Thus, the ASH distinguishes at its unaccusative and unergative extremes core verbs which are inherently specified for telicity and agentivity, respectively. As Table 1 shows, these are verbs of change of location (e.g., arrive) at the telic unaccusative pole and of agentive non-motional activity (e.g., work) at the unergative.
Unlike earlier treatments of aspect and split intransitivity, the ASH is framed in terms that speak to both syntax and semantics. It helps to account both for variability and for consistency in the behavior of intransitive verbs. In contrast to the constructionist view, where context is always critical, the ASH account associates core verbs with syntactic behavior which is generally insensitive to non-lexical properties contributed by the remainder of the sentence predicate. On the other hand, peripheral verbs, which are neither telic nor agentive, do seem to behave according to the constructionist observation, with syntactic behavior depending on the properties of the predicate in which they appear. Verbs characterized as peripheral by the ASH are not only more variable in their choice of auxiliary within a language (Levin and Rappaport Hovav 1995; McClure 1995; Sorace 2000) ; they are also the verbs which select E in some languages and A in others. In fact, Sorace, and her colleagues (Sorace 1995a; 1995b; Sorace and Shomura 2001) show that other less clearcut syntactic manifestations of split intransitivity, such as ne-cliticization in Italian (Burzio 1986; Perlmutter 1978) and quantifier floating in Japanese appear to be sensitive to the same hierarchy that is seen in auxiliary selection. In summary, both constructionist and projectionist approaches are inherently unable to capture the gradient and systematic variation that characterizes split intransitivity. In contrast, the ASH has the explanatory advantage of predicting both cases where the results of split transitivity are built into a verb on semantic grounds and cases where contextual details determine the verb's behavior. This distinction is supported by evidence from the acquisition of Italian and French as second languages (Sorace 1993a (Sorace , 1993b (Sorace , 1995a (Sorace , 1995b but, most pertinent for our current purposes, it forms the basis of a series of experimental studies on intuitions that give us the behavioral fingerprint which this paper will rediscover in on-line processing. The ASH therefore provides us with the basis for making interesting hypotheses about the comprehension and production of intransitive verbs appearing with di¤erent auxiliaries.
The ASH fingerprint in linguistic intuitions
Using a classical psychophysical technique, magnitude estimation (Bard et al. 1996) , Sorace and her colleagues have demonstrated that speakers of several languages are sensitive not only to split intransitivity but also to the core-periphery distinction. Magnitude estimation allows judges to use the full power of the set of positive numbers to express their impressions of the relative acceptability of sentences containing ''correct'' and ''incorrect'' auxiliaries. Sentences containing intransitive verbs are given higher magnitude estimates of linguistic acceptability with the correct than with the incorrect auxiliary, as any theory defines ''correct'' and ''incorrect''. Preferences for the correct auxiliary over the incorrect are significantly stronger for prototypical core verbs than for peripheral verbs in native judgments of Italian (Bard et al. 1996; Sorace 1993a Sorace , 1993b Sorace , 1995a Sorace , 1995b , Dutch (Sorace and Vonk 1998) , and German (Keller and Sorace 2003) . Thus, the intuition data have a behavioral fingerprint: a core-periphery distinction in strength of intuitions about the major reflex of split intransitivity, the choice of auxiliary in the compound tenses.
These behavioral data, however, are based on global judgments produced after a sentence has been fully read and considered. They do not provide information on the source of the ASH e¤ects. In particular, they tell us little about the processing events that lead to the expression of judgments about the acceptability of one auxiliary or the other with any given verb type and in any given context. In order to investigate the origins of the ASH, we need to establish at what point the language processor uses syntactic and semantic information that is made available by the verb and/or by the context in which the verb appears. Given the options for representing split intransitivity linguistically, the source of native speaker judgments might be lodged in any of several representations. The present study used comprehension and production techniques that should be sensitive to each.
We might begin by supposing that the critical issue is the syntagmatic relationship between auxiliary and lexical verb, and that intuitions might therefore be accessing a set of subcategory-based processing strategies. We know that lexical verb sub-categorization information can be used very quickly (Boland et al. 1995; Pynte 1995, 1997; Tabossi et al. 1994; Trueswell et al. 1994) . In auxiliary selection languages, either auxiliaries or intransitive verbs might be subcategorized for the appropriate pairing. More or less in line with the projectionist syntactic claims, encountering an intransitive lexical verb may permit the parser to project a structure that includes the appropriate auxiliary as well as the underlying agent or patient. Since the auxiliary usually precedes the verb, however, prediction could run in the other direction: when an auxiliary is encountered, a verb of an appropriate class with a structure of the appropriate type may be expected.
Whether lexical or auxiliary verbs do the projecting, this line of argument implies that participants in judgment studies were reacting to local di‰culties in processing auxiliary þ V stimuli. Early syntactic e¤ects are of course possible, albeit di‰cult to interpret unambiguously (for a recent example, see the early parsing e¤ects for gender agreement violations in Betancort et al. 2004 ; for a discussion of the interpretations of such effects, see Boland 2004) , and in some views, construction of syntactic representations has priority in sentence comprehension. If acceptability judgments are actually the judge's assessment of his or her own processing di‰culties, then we would predict that the standard reading time techniques designed to reveal processing di‰culties will also show the ASH fingerprint. If we arrange for sentence onsets to be identical and semantically neutral across the whole intransitive series, then syntaxbased e¤ects could appear quite early in processing, when the auxiliary and lexical verb are in view but the sentence completion has not yet been encountered. If intuitions tap early syntactic processing, first pass eyetracking times for correct auxiliary-verb pairs should be faster than those for incorrect, with the advantage for the correct combination greater for core verbs than for peripheral verbs of either type.
Alternatively, if split intransitivity phenomena are based on delicate semantic gradations of agentivity or telicity, there should be a critical role for the processes that compute sentence semantics from word meaning and syntactic structure, processes which cannot be completed until the whole sentence has been encountered. In this case, judges in magnitude estimation studies were reflecting a more global process which included initial contact with the verb's semantics and any eventual mismatches between the likely aspectual status of the lexical verb, the implications of the auxiliary, and the remainder of the sentence (for examples of aspect assignment with transitive verbs see (Todorova et al. 2000; Townsend et al. 2005) . If intuitions reflect these semantic processes, later stages of processing should show the ASH fingerprint, with total reading times increasing for incorrect over correct combinations and more markedly so for core verbs than for peripheral.
It is also possible that the distinction is not represented in the processes which build syntactic or semantic representations of individual sentences, but rather as a relationship between entries in the mental lexicon. Under this view, judgments of acceptability are reflections of lexical associations. Of course, lexical relationships may enhance sentence processing because they mark likely sequences. This is precisely the implication of a study by Macdonald and Shillcock (2004) which shows that higher transitional probabilities between individual words yield lower first fixation durations. Syntagmatic relationships between auxiliaries and lexical verbs should have this capacity. Alternatively, the relationships between lexical items may have a semantic basis. Persistent collocation is known to be a good indicator of semantic relationship (Deerwester et al. 1990; Landauer et al. 1998) . Any semantic associative relationships could be both available for judges in linguistic intuition tasks and influential in the course of sentence processing. Two lexical representations of the ASH fingerprint are plausible.
The first of these lexical associations seems to resemble the findings of Macdonald and Shillcock (2004) in proposing that lexical verbs may be associated with their sentence surroundings. The relationship between participial forms and auxiliaries in the compound tenses could be recorded as a simple matter of frequency of E-to-participle or A-to-participle pairing. Again, since core verbs are virtually exclusive in their use of a particular auxiliary while peripheral verbs are variable, it is possible that the ASH e¤ect on intuitions reflects stronger participle-toauxiliary association in core verbs and weaker associations in peripheral. The language production literature (Levelt 1992; Levelt et al. 1999; Roelofs et al. 1998 ) distinguishes a representation for an individual word form, the lexeme, which is not directly related to the overall syntactic or semantic characteristics of the word, but which might be associated with forms often in construction with the word form itself. Since only participles collocate with auxiliaries to form compound tenses, the ASH intuitions might derive from lexeme-lexeme connections.
The second possible association would place the relationship at a more abstract level, represented by links between what the language production literature calls the lemma, or word as an abstract unit of the linguistic system, and its semantics or its grammatical category features. Aspect features, which are semantic in origin, would quite naturally be represented as linked to verb lemmas in the mental lexicon and would allow for a core-periphery distinction based on the relative strengths of links from particular lexical verbs to [þtelic] or [þagentive] features. If intuitions tap lemma-feature associations, then associations between verbs and their auxiliaries should not be restricted to participial forms of the verbs. Indeed, since the lemma has the role of the central representation of a word in the language system, lemma-feature relationships should make the ASH fingerprint available in production as well as perception.
To test for a lexical locus of split intransitivity, we use a word production technique developed by Balota et al. (1989) . Working with pairs of open class word associates presented at various lags between word onsets (or Stimulus Onset Asynchronies), Balota et al. showed, first , that conventional prime-target pairings of associates (organ-piano) reduced speakers' latencies for reading the second word aloud (relative to, for example, anchor-piano). They then demonstrated that the priming e¤ect had a semantic basis: they preceded homophone primes with words related to one or other of their senses and tested the latency to reading a target word associated to only one of those senses (music-organ-piano vs. kidney-organ-piano). When the first word of the triple was related to the wrong sense of the second word (as in kidney-organ-piano), the priming e¤ect on the third word disappeared. Balota et al. explained the effect in terms of a relationship between lexical access and speech production: they proposed that if a word's semantics are activated, it can be accessed faster and uttered sooner.
The Balota et al. paradigm allows us to ask whether intuitions about auxiliary selection are represented in associations between intransitive verbs and their usual auxiliaries. If more persistent pairings lead to stronger associations, the correct auxiliary will prime relative to the incorrect, and the priming e¤ects will be stronger for core verbs than for peripheral. If judgments exploit the lexeme used in compound tenses, the past participle, then only the production of past participles should be faster with preferred than with dispreferred auxiliaries, and the past participles of core verbs should show the e¤ect more strongly than their peripheral counterparts. If the associations are based on the semantic features which are implicated in the ASH, then the lemma is likely to be involved, and forms other than the participle should show ASH e¤ects.
Experiment 1: Sentence processing
It is well established that eye-movements during reading can be used as a sensitive on-line marker of syntactic processing. The rich trace left by the reader's eyes makes it possible to distinguish between ''early'' and ''late'' e¤ects in sentence interpretation. Despite the lack of a precise model of the mapping between specific cognitive processes and eye movements in sentence comprehension (Clifton et al. 2007; Pickering et al. 2004) , the distinction between early and late e¤ects is often regarded as corresponding to that between the initial parse of a sentence and subsequent reinterpretations. On this assumption, eye-movements allow us to determine not only whether but also when during sentence processing the information provided by intransitive verbs exerts its influence. If the ASH pattern appears for time spent viewing a verb and auxiliary before later parts of the sentence are explored, the result would indicate a relationship between immediate parsing decisions and ASH intuitions, perhaps due to an initial general categorization of verbs following E as unaccusative and verbs following A as unergative. In other words, early increases in reading time might result from local anomalies involving particular combinations of incorrect auxiliaries and verbs. The ASH would predict these e¤ects to be stronger for core members of the two verb classes. If the ASH pattern appears for time spent viewing the verb and auxiliary when later parts of the sentence have also been viewed, then it may involve interpretation of the whole sentence -hence the calculation of sentential aspect from the combination of AUX, lexical V, and any following adverbials or prepositional phrases. Late e¤ects may thus reflect compositional anomalies involving the predicate in which the verb appears; according to the ASH, these e¤ects would be more pronounced for peripheral unaccusatives and unergatives.
In Experiment 1, native speakers of Italian read sentences containing core and peripheral intransitive verbs with correct and incorrect auxiliaries. Both early and late e¤ects on reading were examined via the recording of eye-movements. 4.1. Method 4.1.1. Participants. Sixteen native speakers of Italian, including men and women, aged 20 to 24 years, participated in a single 30-minute session for payment. All were newly enrolled at the University of Provence for a short course in French. None were at all fluent in French, according to self-report and scores on entrance examinations to the course. To avoid e¤ects of native language attrition (Tsimpli et al. 2004 ) only participants who had had little contact with the second language were selected for the studies reported here. None had ever resided in a French speaking country for more than three weeks. 4.1.2. Materials and Design. Thirty-two Italian verbs were used. They were evenly divided by Intransitive Type (16 unaccusative, and 16 unergative) and by ASH Type (half of each Intransitive Type were core verbs, half peripheral). Verbs were classified as core or peripheral on the basis of previous acceptability judgment studies: core unaccusatives were inherently telic verbs of change of location or change of state; peripheral unaccusatives were stative verbs; core unergatives were verbs of controlled non-motional activity, while peripheral unergatives were verbs denoting less agentive activities. All verbs were monadic: none had transitive alternants. The verbs used in Experiment 1 are indicated with asterisks in Appendix A.
The verbs were controlled as far as possible for average frequency per cell, with most items moderately or very frequent. There were no significant di¤erences in frequency by Intransitive Type (F(1, 28) < 1), ASH Type (F(1, 28) ¼ 1.2, p > .20), or their interaction (F(1, 28) < 1). Verbs were also controlled group-wise for length of participle in letters. Though unaccusatives were on average slightly shorter than unergatives, (6.43 vs 7.50 letters) this di¤erence was neither dependable (F(1, 28) ¼ 3.15, p ¼ .09), nor relevant to the critical contrasts between auxiliaries by ASH Types. There were no dependable length di¤erences by ASH Type or by ASH Type within Intransitive Types (F(1, 28) < 1).
Each verb appeared as main verb in a pair of Italian sentences which were identical except for the auxiliary, which was a form of essere for one member of the pair, and a form of avere for the other. Essere was the correct choice for unaccusatives and avere for unergatives.
To control for the e¤ect of sentence context, the same sentence phrasal structure was used for all eight conditions defined by Intransitive Type (unaccusative vs. unergative) Â ASH Type (core vs. peripheral) Â Auxiliary (correct vs. incorrect). For each structure, two structurally identical versions with di¤erent lexical items were devised for the onset of the sentence. Examples (4) and (5) below provide examples. The full set of materials is found in Appendix B.
Because auxiliary choice for verbs of indefinite change and stative verbs may vary with animacy of the surface subject, all surface subjects were conceptually animate. In each case, the post-verbal portion of the sentence included two phrasal segments in order to assure that the early reading times for the auxiliary and verb were not contaminated by ''wrap up'' processes at the end of the sentence. These latter phrases were selected to avoid influencing the interpretation of those peripheral verbs, particularly verbs of manner of motion, which are sensitive to compositional telicity (compare Maria è corsa a casa 'Maria IS run home' vs., Maria ha corso velocemente 'Maria HAS run fast'): these verbs were always presented in atelic contexts. Finally, all sentences were pretested for naturalness on native speaker informants who did not participate in the main experiment. (4) Secondo Panorama il ministro {*è /ha} ceduto According to Panorama the minister {*is/has} yielded alle pressioni del suo partito. to the pressure from his party.
In the present experiment, each participant read a single list of sentences, encountering each verb and each sentence onset only once. To achieve this last restriction, 8 di¤erent lists were created with 2 verbs per each of the eight conditions, for a total of 16 experimental sentences per list. In addition, 4 warm-up sentences preceded the list and 32 filler sentences of varying syntactic structures were presented randomized within the list for a total of 52 single sentences per list. Filler sentences included strings of a variety of structures, some fully correct, some semantically anomalous, and some bearing syntactic violations of di¤erent types.
4.1.3. Eye Movement Recording. The dependent variable of interest is reading time, which should reflect the acceptability of the auxiliary if impressions of acceptability derive from syntactic or semantic processing. Eye movements were recorded with a standard Dr. Bouis oculomotor device. Sentences were presented individually on a single line of a monitor linked to a PC. The participant was seated with his or her head restrained by means of a chin-rest and bite-bar, 60 cm. from the monitor so that 3.25 characters subtended 1 degree of visual angle. Horizontal eye-movements were recorded from the right eye every 5 ms.
A trial started with a fixation cross to the left of where the first character of the sentence would be displayed. The participant's fixation on this cross-triggered sentence presentation. Calibration of the system was performed at the outset and thereafter every four sentences by means of an array of five digits spaced evenly across the display screen. Participants were instructed to take breaks prior to a calibration, but to refrain from all movement while reading. Eye-movement data were analyzed o¤-line and any trials contaminated by head movements were discarded.
4.1.4. Task and Procedure. Participants were requested to read each sentence for comprehension, and to indicate via a press on a button-box placed in front of them whether the sentence was acceptable or not. The critical source of unacceptability was the incorrect auxiliary (essere for unergatives and avere for unaccusatives) which, the ASH predicts, should disrupt reading more for core than for peripheral verbs. Disruptions should be more immediate for core verbs presented with the incorrect auxiliary and more dependent on an evaluation of the sentential context for peripheral verbs.
Results

4.2.1.
Analyses. Sentences were divided into four regions, corresponding to 1) the sentence onset up to three character spaces before the auxiliary, 2) the critical region extending from three characters prior to the auxiliary to one character space following the main verb, 3) a six character region following the critical region, 4) the sentence ending. An example is provided in (6) below. Secondary analyses were also made for the lexical verb alone.
(6) / 1 Secondo Repubblica il Presiden 1 / 2 te é caduto 2 / 3 mentre 3 / 4 giocava a tennis 4 /.
The auxiliary and verb were treated as a unit for both oculomotor and psycholinguistic reasons. From an oculomotor standpoint, the auxiliary consisting of only a single letter (è) in half the critical stimuli was unreliable as a unit of analysis, because short regions have a high probability of being skipped. From a psycholinguistic standpoint, the auxiliary is likely to be interpretable semantically and in some cases syntactically only when considered in conjunction with the lexical verb. Hence, the logical unit of analysis was indeed the auxiliary plus main verb. The region following this critical region was of interest as it could reveal spill-over e¤ects.
Sentence onset and ending were analyzed as controls for incidental di¤er-ences in sentence versions.
Reading times were examined in two ways. First, all fixations coming from the left of a given region prior to exiting the region were cumulated as a measure of first pass gaze duration in the region. First pass gaze can reflect early, local processing, or at least processing without benefit of subsequent material. Second, total reading times were the sum of all first pass fixations and all subsequent fixations within a defined region. This measure is perhaps the best indicator of processes which can exploit the structural and semantic contents of the rest of the predicate, in so far as they help to compose an aspectual interpretation for the verbs Mean reading time measures were entered into a factorial repeated measures ANOVA, with Intransitive Type (unaccusative vs. unergative), ASH type (core vs. peripheral) and auxiliary (correct vs. incorrect) as variables.
4.2.2.
First pass gaze durations. There were no e¤ects before or just following the critical region (F 1 < 1, for all three variables). At the main region of interest, i.e., the aux þ verb region, the only e¤ect to reach significance was Intransitive Type (F(1, 15) ¼ 4.90, p < .04): Unergative verbs were processed more slowly than unaccusative (881 ms vs. 793 ms respectively). When this region was reduced to include only the main verb, the same main e¤ect was observed (unergatives 514 ms vs. unaccusatives 442 ms, F(1, 15) ¼ 6.49, p < .02). There was no significant auxiliary e¤ect (correct vs. incorrect) or ASH e¤ect (auxiliary Â ASH status). Thus, first-pass reading times do not display the behavioral fingerprint of judgments about the Auxiliary Selection Hierarchy.
Total reading times.
At the main region of interest, the auxiliary þ verb region, several e¤ects were observed. Unergatives (1482 ms) were still read more slowly than unaccusatives (1210 ms) (F(1, 15) ¼ 10.97, p < .01). Now peripheral verbs (1445 ms) were read more slowly than core verbs (1248 ms) (F(1, 15) ¼ 7.67, p < .01). There was very nearly a significant auxiliary e¤ect, with overall reading times in the aux þ verb region tending to be longer for incorrect auxiliary-verb pairs (1431 ms) than for correct (1262 ms) (F(1, 15) ¼ 4.11, p < .06). When the region was reduced to include only the lexical verb, the same e¤ects were observed, with longer processing times for unergative than for unaccusative verbs (892 vs. 753 ms; F(1, 15) ¼ 6.27, p < .02), for peripheral than for core verbs (878 vs 767 ms, F(1, 15) ¼ 4.66, p < .05) and for verbs following incorrect than correct auxiliaries (878 v 767 ms, F(1, 15) ¼ 4.19; p < .06). Figure 1a shows, the critical region displayed the behavioral fingerprint found in grammaticality judgments, an Auxiliary by ASH Type interaction obtained when the region comprised the auxiliary þ verb (F(1, 15) ¼ 4.79, p < .04): total reading times were significantly longer for core verbs with the incorrect auxiliary than with the correct auxiliary (1408 vs. 1088 ms, Tukey HSD, p ¼ .01), whereas for peripheral verbs no significant di¤erence in reading times was observed as a function of the auxiliary (1453 for incorrect auxiliary vs. 1435 ms for correct). The same interaction tended towards significance when the region comprised only the verb itself (F(1, 15) ¼ 3.21, p < .09), with the same pattern of means: for core verbs, 882 ms following incorrect auxiliaries vs. 652 ms following correct auxiliaries; for peripheral verbs 873 ms following incorrect vs. 882 ms following correct.
Most importantly, as
Discussion
The results for reading sentences are straightforward. First pass reading times do not reveal grammaticality e¤ects of the auxiliary, let alone the e¤ect of the Auxiliary Selection Hierarchy on the grammaticality e¤ect. Total reading times for lexical verbs, and to a greater extent for lexical verbs and their auxiliaries, do show the ASH fingerprint. Thus, we have no evidence for e¤ects in common between early processing and acceptability judgments, but we do have some indication that later processing shows the same kind of e¤ect as judgments. Total reading times, of course, include regressions to the critical region from points following it in the sentence, when syntactic or semantic analysis of the predicate might have inspired an attempt at repair. As far as we can tell from reading times, then, whatever inspires judgments about these verbs is related to our ability to interpret them in context rather than as independent syntactic units comprised of the auxiliary and lexical verb.
At first sight, this pattern seems to contradict our expectation of a processing di¤erence between a local anomaly for core verbs with the incorrect auxiliary and a compositional anomaly for peripheral verbs with the incorrect auxiliary. However, as recent studies have pointed out (Boland 2004; Boland and Blodgett 2001, 2002; Clifton et al. 2007; Pickering et al. 2004) , the correlation between eye movement and stages of sentence processing is not straightforward; in particular, first pass e¤ects (or lack thereof ) cannot always be equated with early syntactic processing. The absence of first pass e¤ects could be due to the fact that violations of auxiliary selection, even with core verbs, are not the same type of anomaly as the violations that typically give rise to first pass e¤ects (e.g., subcategorization violations or morphological agreement in case-marking languages). If, as Boland (2004) argues, first-pass times are more likely to be a¤ected by constraints that control structure-building, our results indicate only that auxiliary selection, even with core verbs, does not belong to this type (Pickering et al. 2006 ).
Experiment 2: Word reading and production
The design used by Balota et al. (1989) and described earlier o¤ers a way to examine local associations between auxiliary and verb forms. Balota et al. found both priming e¤ects, where the associate precedes the target, and cueing e¤ects, where the associate follows the target and signals the participant to utter it. The former are usually taken to be e¤ects of association on access of the target word form. The latter were described as assembly e¤ects, because they were seen in the duration of the response word rather than in the delay to producing it. Balota et al. make it clear that both e¤ects have the same source: semantically related cues speeding access to a word's lemma so that, ultimately, the phonological form of the word may be more e‰ciently assembled.
We use the prime/cue technique with auxiliary verbs as prime/cue stimuli and with two forms of lexical verbs as target stimuli, the past participle in experiment 2a and the infinitive in experiment 2b. In all cases, the participants were to utter the participle form in response. Thus, the results were not contaminated by forcing participants to utter ungrammatical sequels to primes: *è cadere (Aux þ infinitive) is ungrammatical, even if è caduto (Aux þ past participle) is perfectly correct.
The ASH fingerprint should once more be found in an interaction between the e¤ects of Intransitive Type (unaccusative v unergative), ASH type (core v periphery) and Auxiliary. Whether the printed stimulus was a participle or an infinitive, we would expect faster responding for unaccusatives (caduto 'fallen'; durato, 'lasted') after the correct E auxiliary è ('is') than after the A auxiliary ha ('has') and shorter tokens of the participle with the E auxiliary cues than with the A auxiliary cues. We would expect the opposite pattern of auxiliary association for unergatives (riflettuto, 'reflected'; ceduto, 'given in'). Finally, we would expect a stronger auxiliary e¤ect for the core unaccusatives (caduto, cadere) or unergatives (riflettuto, riflettere) than for their peripheral counterparts (durato, durare; ceduto, cedere).
Priming from Aux to V should indicate an e¤ect on access to the word in the mental lexicon. If the association is via the participle lexeme, we should find stronger e¤ects when the participant simply reads the participle presented (as in Experiment 2a), though there may also be priming where the participle form must be assembled via its links to the infinitive (as in Experiment 2b). If the ASH e¤ect is based on the lemma, however, then we might expect weaker e¤ects in word naming (2a), where lemma access is unlikely to be obligatory, and stronger e¤ects where the infinitive target has to be transformed into the participle response (2b). Here the speaker would appear to be exploiting links between the visible infinitive, the lemma common to both infinitive and participle lexemes, and the participle lexeme which has to be uttered as a response.
Note that the cueing conditions create a situation which is unlikely to be involved in the expression of impressions about intransitive verb sentences: participants in acceptability judgment experiments are not normally asked to utter a mis-ordered version of the sequence of words which they judge. The purpose of these conditions is to serve as a control. Since it is necessary to utter the target verb forms in both paradigms, a priming result with a cueing result might be attributable to assembly processes common to both. A priming result without a corresponding cueing e¤ect is more likely to be reflect the relationships preceding the assembly of production routines.
Method
5.1.1. Participants. All participants were native speakers of Italian studying temporarily at a British university. All were paid a small fee. As in Experiment 1, no participant had been in the second language environment for more than 3 months at the time of testing or had previously lived in a country where the second language was spoken. Initially two groups of 18 participants were run, one for each experiment. For Experiment 2a, an additional 3 participants were run to replace one whose data were lost because of an experimenter error, one who failed to follow instructions, and one whose mean RT was more than two standard deviations above the grand mean of all reaction times for the experiment. For Experiment 2b, one additional native speaker was run to replace a participant whose mean RT was more than 2 standard deviations above the grand mean.
5.1.2.
Design and materials. The materials were of two kinds. The first were the target verbs, 36 Italian verbs, 9 per cell of the Intransitive Type (unaccusative vs. unergative) Â ASH Type (core vs. periphery) design. They included the 32 verbs used in Experiment 1 (See Appendix A). The remaining materials were prime-cue words, either third person singular forms of the auxiliaries essere (è, 'is') or avere (ha, 'has') or a control word, a neutral conjunction (ma, 'but'). Each target verb and each prime-cue word appeared alone and centred on the computer screen. Stimuli appeared in two orders. In the priming condition (as in example (7)), each prime-cue word preceded its target. In the cueing condition (example (8)), it followed the target. In either case the SOA was 400 ms, 650 ms, or 900 ms.
(7) Priming condition: (3), prime-cue word (3), and order (2) conditions, with the proviso that a given combination of target verb and prime-cue word appeared at the same SOA in each order.
5.1.3. Procedure: Experiment 2a. In the prime condition, participants were asked to treat the prime word as an indication that the target was imminent and then to read the target participle aloud as soon as it appeared. In the cue condition, they were asked to ready themselves to read the target participle aloud but not to do so until the cue word appeared. All participants experienced both the prime condition and the cue condition but in separate blocks. Appropriate instructions and practice items were provided immediately before each block.
5.1.4. Procedure: Experiment 2b. The procedure was as in 2a except that the visible verb forms of target verbs were all infinitives (as in examples 9 and 10 below) and the instruction was to provide the corresponding participle.
(9) Priming condition: ANOVAs by subjects were performed on two dependent variables. First, reaction time to begin speaking was measured by voice key from the presentation of the second word in a pair, i.e., from the target in the prime condition and from the cue in the cue condition. Reaction times more than 2 s.d. above and below the mean were trimmed to 2 s.d. above or below the mean respectively. Second, response duration was measured. The metrical structure of Italian bars final vowel lengthening in participles but promotes devoiced final vowels, whose durations might not regularly be measured. Accordingly, we report response durations from the onset of the participle to the closure of the final consonant of the stem. These are consistent with results based on full participle lengths where the latter could be obtained. As in Balota et al. (1989) trials with the irrelevant prime ma 'but', increased variance in response times without producing an outcome significantly di¤erent from either auxiliary cue. Accordingly, ma trials are omitted from the analyses reported here. All analyses crossed Auxiliary (correct vs. incorrect), ASH Type (core vs. peripheral), Stimulus order (prime vs. cue) and SOA (400, 650, 900 ms). Analyses were done separately by Intransitive Type (unaccusative and unergative). ASH Type was a repeated measure by participants and a grouping variable by items.
As in Balota et al.'s study there were overall e¤ects for SOA, showing that shorter RTs followed both longer target-to-cue delay (for unaccusatives 599 (400 ms), 509 (650 ms), and 489 ms (900 ms), F(2, 32) ¼ 24.83, p < .000001; for unergatives 601, 508, 473 ms, F(2, 32) ¼ 27.40, p < .000001) and longer prime-to-target delays (for unaccusatives 572, 537, 534 ms, F(2, 32) ¼ 4.21, p ¼ .02; for unergatives 558, 530, 517 ms, F(2, 32) ¼ 6.21, p ¼ .005). There were no significant interpretable interactions with Auxiliary, Intransitive Type, or ASH Type on either dependent variable in either priming or cueing conditions. Either past participles of intransitive verbs are not directly associated with the auxiliaries that often co-occur with them or the task of reading participles aloud does not access any representation which taps such associations. In either case, there is no trace of the pattern found in intuitions.
Experiment 2b.
Dependent variables were analyzed as in Experiment 2a. There were no relevant e¤ects in the cue condition. In the priming condition, however, as Figure 2 shows, the behavioral fingerprint of the ASH appeared. Participants produced participle responses from core unaccusative infinitives significantly faster after the correct auxiliary (660 ms) than they did after the incorrect auxiliary (763 ms), while peripheral verb production was una¤ected by preceding auxiliary (767 ms after correct vs. 758 ms after incorrect auxiliary) (Auxiliary Â ASH Type: F(1, 15) ¼ 6.02, p ¼ .027, Newman Keuls, p < .05). No significant effects were found for unergatives.
Summary of Experiment 2
The pattern of results in Experiments 2a and b suggests that lemmas are involved in the representation accessed in making judgments of acceptability. Experiment 2a showed no evidence of association between participial forms and their usual auxiliaries. Experiment 2b showed evidence, albeit incomplete, of a relationship between lemmas and preferred auxiliaries and of the ASH e¤ect. Only core unaccusatives produced faster RTs when preceded by the correct (E) than by the incorrect (A) auxiliary.
The mechanisms of phonological assembly do not seem to be involved: both experiments required assembling the same forms for pronunciation, but the one which required only assembly, Experiment 2a, gave no ASH e¤ect, and neither showed assembly e¤ects on response duration in the cueing conditions. Thus the process of accessing a more abstract representation of the word, as in Experiment 2b, seems to be necessary to achieve any e¤ect of grammaticality.
The question arises as to why only unaccusatives showed the ASH fingerprint. The core unaccusatives, despite our attempts at controlling for word frequency, were the most frequent verbs, but ANOCOVAs with word frequency as a covariate showed the same patterns as ANOVAs on raw data, so that frequency was unlikely to be the explanation for the limited results. As Figure 2a shows, the ASH e¤ect on reaction times is due to accelerated responding for core unaccusative verbs after the appropriate E-auxiliary, rather than to slow responding after the inappropriate A-auxiliary, which does not di¤er from the remaining cells. That is, the E-auxiliary primed core unaccusatives, while the A-auxiliary did not prime core unergatives. 
Discussion
The work reported here searched for the processing correlates of the results found in linguistic acceptability judgments of auxiliary selection with intransitive verbs. Native speaker intuitions show a di¤erence in the strength of preference for the ''correct'' auxiliary with intransitive verbs that depends on the aspectual character of the verb as defined by the Auxiliary Selection Hierarchy: core unaccusatives, with maximally telic meanings, give rise to strong preferences for the E-auxiliary over the Aauxiliary, while core unergatives, with maximally atelic agentive meanings, elicit strong preferences in the opposite direction. Intransitive verbs whose meanings are neither strongly telic nor strongly agentive support weaker preferences or none at all. We sought an analogous interaction in on-line processing, testing the syntactic or semantic phases of sentence processing, the access or production of word forms, and the access of the verbs as a whole. In so far as we found such e¤ects, the ASH is confirmed by processing as well as by judgments of acceptability.
Where we found the e¤ects is particularly informative. There were no grammaticality e¤ects at all for early eye fixations, for the task of reading word forms aloud or for cued responding. The interaction of core and periphery with grammaticality appeared twice: as a late e¤ect in sentence reading and in the production of participles from infinitive forms of the same verbs.
The fact that we found the behavioral fingerprint of linguistic intuitions in total reading times suggests that semantic representations of aspect are very likely to be involved in ASH e¤ects. Early reading e¤ects would have indicated that the e¤ect was independent of sentence context, but early reading e¤ects were not found. Late reading e¤ects, which were found, could reflect both late-registering syntactic e¤ects and the computation of many parts of sentence semantics. There is evidence that the composition of aspectual information does continue throughout the reading of a sentence and uses world knowledge and lexis as well as syntax (Pickering et al. 2006; Todorova et al. 2000; Townsend and Bever 2001; Townsend et al. 2005) . Thus, the comprehension evidence is not compatible with the ASH assumption of gradient variation in dependence on context within the classes of unaccusative and unergative verbs.
The production studies implicate in this process the part of a word's mental representation which is directly linked to its abstract semantic features. Since no larger syntactic constructions are involved in the production task, we are likely to be dealing with lexical representations. Because verb participles were not primed by suitable auxiliaries or inhibited by unsuitable, the lexeme for the participle does not support the fingerprint relationship. Because the production of participle responses to infinitive stimuli, the task most likely to involve lemma access, showed the crucial priming e¤ect, the lemma should be implicated. Because there were no cueing e¤ects on phonological assembly of participles, the ASH fingerprint in production reflects some more abstract representation of the target verbs. With lexemes eliminated, only verb lemmas are available as candidates. Thus the lemma representations of lexical verbs with their links to meaning-based grammatical features seem to be responsible.
How might the core-periphery distinction be realized if the critical representation is the aspectual specification of verbs? The distinction might be as simple as a di¤erence in strength of association from a particular lemma to the appropriate aspectual feature. Readers' decisions on sentence aspect will be more nearly complete on encountering a core verb but more open to the influence of the following phrases after a peripheral verb. Only core examples should therefore induce early commitment to aspect and re-analysis in the face of incorrect combinations of auxiliary and verb. Peripheral examples may have aspectual preferences but these will be weak enough to allow for major e¤ects of subsequent context.
The asymmetrical e¤ect in Experiment 2b, however, suggests a limitation. The E-auxiliary primes production of core verbs used with it, but the A-auxiliary does not. Two questions arise here. First, why is there a restricted ASH e¤ect in the production paradigm? Second, why do Experiments 1 and 2 show di¤erent patterns?
The first question seems to have something to do with the notion of markedness either in a linguistic or a statistical sense. Since the Eauxiliary is linked to telicity, the aspectual feature which is the primary determinant of split intransitivity, a special role for items strongly associated with telicity is comfortable from the point of view of linguistic theory. But a more complete explanation includes the fact that the Aauxiliary might be associated with all manner of aspectual characteristics and with any constructions whose surface subject is an underlying subject -in e¤ect, with all transitive verbs of the language and with unergative intransitives. The E-auxiliary is appropriate only with any constructions in which the surface subject is either an underlying object (for unaccusative intransitives and for passive transitive verbs) or is co-indexed with the other NP argument (for reflexives or copulas).
Confirmation of the privileged relationship between essere and telicity comes from two experiments conducted by Vinson et al. (2005) on compositional telicity provided by temporal adverbials in context. In giving acceptability judgments on nonce verbs, native Italian participants were more likely to accept sentences expressing telic events (indicated by means of temporal adverbials such as in tre ore 'in three hours') when the sentence was presented with essere than when it appeared with avere. No corresponding preference for atelic events (indicated by means of the adverbial per tre ore 'for three hours') was obtained when the sentence was presented with avere. In completing past-tense sentence fragments after seeing present-tense context sentences using nonce verbs in clearly telic (in un'ora 'in an hour') or clearly atelic contexts ( per un'ora 'for an hour'), participants showed the same asymmetry: they used essere significantly more often in telic than in atelic contexts, while there was only a tendency for avere to be more frequent in atelic than telic contexts.
Though the experimental paradigms do not overlap, the results of Vinson et al. show the same strong link between essere and telicity but only a weak link between avere and atelicity. The asymmetry finds a natural explanation within the assumptions of the ASH, since telicity is the primary factor underlying split intransitivity: unaccusatives are a positive instantiation of telicity, whereas unergatives can be defined negatively by the absence of telicity.
In more general psychological terms, the e¤ect seems to be consistent with the fact that relationships among linguistic entities function by facilitation rather than by inhibition: if two abstract representations collocate, each encourages choice of the other. Moreover, we assume with dominant models of language production (Levelt et al. 1999 ) that speakers must find the lemmas to represent the lexical concepts which they wish to express. That is, speakers have the problem of activating the correct word and selecting it from among similar items that also have semantic and syntactic links with the concept. Appeal to the relationship between the A-auxiliary and agentivity would make this task no easier: too many classes of lexical verb and too many individual verbs would thereby become strong competitors in the process of supplying the correct lemma. Appealing to the relationships between the E-auxiliary and lexical verbs might be more helpful: It would promote a much smaller set of candidate lemmas, those for telic intransitive verbs, transitives verbs which are commonly reflexive, and the like. The restricted set of possibilities may well encourage e‰cient language production. Indeed, there are several other domains in which e‰ciency of processing can account for asymmetrical priming patterns (Shillcock and Bard 1993; Tanenhaus and Lucas 1987) : In each case, priming a small set of candidates is useful because, all else being equal, favoring that set decreases the e¤ective set of competitors and increases the chance of an early correct choice. Priming a large set of competitors under the same circumstances is counter-productive.
To return to our second question, why do we fail to find this same asymmetry (Figure 2 ) in sentence reading (Figure 1)? Figures 1b and 1c break down the total reading time results by Intransitive Type, though there is no significant interaction between Intransitive Type and the ASH fingerprint. They show that the priming e¤ect for core unergative verbs is numerically not weaker but stronger than the analogous e¤ect on unaccusatives. This pattern, we suggest, is consonant with a long-standing claim that initial processing choices follow only one of the patterns available in our materials, the one assigning agenthood to the subject (Fodor and Inoue 2000) and coincidentally, transitivity to the verb. This first-pass tendency would contribute reanalysis time to our late reading e¤ects. If both the Aux and the lexical V can encourage reanalysis, we can explain why unergatives show a larger e¤ect in sentence processing than in production. In all cases, the critical verbs are not actually transitive, so that some re-interpretation should be needed. What varies is the consistency of the indications that reanalysis of surface subject will be necessary. All sentences presented with E would immediately signal that their surface subjects are not necessarily agents, while A auxiliaries do not demand reanalysis. Next, unaccusatives will additionally ask for reanalysis, because their surface subjects are underlying objects. Unergatives are ex hypothesi accepting of surface subjects as true subjects. Thus the sequence of (incorrect) E auxiliary and unergative verb is the only one in our materials first to encourage and then to discourage reanalysis. The resolution of this conflict may account for the fact that incorrect unergatives received the longest total reading times in the experimental design. In this way syntactic processes could serve to magnify the Auxiliary e¤ect for core unergatives relative to the one we see for core unaccusatives, the class that shows the larger Auxiliary e¤ect in production. At the very least, the di¤erence between reading and production may be less extreme than it initially appeared.
Conclusions
The present results give us reason to believe that the ASH bears on more than judgments. It provides generalizations which underlie on-line processes in comprehension and production. How can the ASH be psychologically represented so that on-line and o¤-line behaviors follow from it? Certainly the intuitions about auxiliary selection appear to have a semantic basis that is likely to involve the relationship between abstract representations of verbs and their aspectual features. The core intransitives, with strong unitary relationships to an aspectual feature, show the most dependable processing e¤ects for grammaticality of auxiliaries. The peripheral intransitives, with multiple aspectual interpretations, fail to display such e¤ects. But the di¤erence between production and perception suggests that native speakers judging sentences they read might be performing a subtler activity than merely consulting the aspectual connections of the lemma. All the current evidence is consistent with the view that judges are reflecting the di‰culty of a common semantic chore which exploits both the syntax and the lexis of sentences: assigning sentence aspect. The data from our study do not support accounts of auxiliary selection as an operation involving two independent and sequential stages: the syntactic computation of unaccusativity/unergativity and the integration of aspectual and semantic information from the context. However, given the di‰culty of interpreting the absence of first pass e¤ects in eye movements, we cannot exclude an account that posits the parallel (late) processing of the syntax and the semantics of split intransitivity. We are unlikely to reach firmer conclusions until we examine the ASH e¤ect in judgments under finer manipulations of parsing di‰culty and of other cues to sentence aspect, and in a wider range of languages. 
